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In a metal treating apparatus having a pot for holding a bath of molten 
metal, transfer means for moving the molten metal in the pot, including a molten metal- 
lifting passage having inlet opening means disposed in toe molten metal for receiving 
molten metal into the metal-lifting passage, the metaWifting passage having an outlet 
opening in the molten metal for discharging molten metal received in the inlet opening 
means, the metal-lifting passage having gas-injection openings upstream of the molten 
metal outlet opening; gas passage means for connecting a source' of gas to the gas- 
injection openings in the form of a gas je{ into the metal-lifting passage such that the 
gas induces a flow of molten metal from the molten metal inlet opening means toward 
m the molten metal outlet opening, the/improvement comprising: ^ 

the molten i^etal inlet opening means comprising a window in the 
metal-lifting passage disposecT coaxially and/or laterally with respect to the path of 
motion of the gas flowing inrough the metal-lifting passage. 



2. The improvement as defined in Claim 1 , in which the inlet opening means 
comprises a plurality of windows disposed in an annular array around the path of 

motion of gas moving from the gas injection ppenrng. 



1 3. The improvement as defined ipf Claim 2, in which the gas induces the 

2 molten metal to move along an axis of motion from the inlet opening means towards the 

3 outlet opening, and the gas-injection openings are disposed to introduce a gas jet into 

4 the metal-lifting passage along said axis of motion. 




1 The improvement as defined in Claim 1, in which said transfer means 

2 includes a tubular element for passing the gas to the gas-injection openings. 
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The improvement as defined in Claim 1, including a convergent/divergent 



2 nozzle in the metal-lifting passage downstream of the inlet opening means. 

1 ^ je. The improvement as defined in Claim j5, in which the metal-lifting passage 

2 has a linear upright inlet section, that connects very gradually through a large radii with 
a generally horizontal outlet section terminating with said outlet opening. 

=H ^ The improvement as defined in Claim 1, in which the metal-lifting 



n passage has an elliptical cross section. 



ryi ^ ^. The improvement as defined in Claim 1, in which the gas is injected in a 

032 direction along the longitudinal axis of the metal-lifting passage. 



1 J^. The improvement as defined in Claim 1, in which the metal-lifting passage 

2 has inlet opening means disposed vertically below the outlet opening. 



1 10. The improvement as defined in Claim 71, in which the gas is introduced as 

2 a jet such that the momentum of the gas pusnesJhe metal along the metal passage. 
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o| ;K1 . The improvement as defined in Claim 1 , in which the metal-lifting passage 
has an enlarged inlet end connected by a convergent nozzle to an outlet section having 
a smaller diameter than the inlet end. 



A method for raising molten metal ji^ a bath of molten metal comprising 

the steps of: 

disposing a body having an internal molten metal-lifting passage, an inlet 

opening connected to the internal metaf-lifting passage, in the molten metal for 

receiving metal into the metal-lifting paasage; 

introducing a gas atOa lower position in the gas-lifting passage; and then 
introducing molte^ jnet^l through a coaxially and/or laterally spaced 

window into the metal-lifting pas^^e such that the gas rises to move discrete elements 

of the molten metal up the mejal-lifting passage. 



In a metal treating apparatus jnaving a pot for holding a bath of molten 
metal, transfer means for moving the moltep metal in the pot, including a molten metal 
ynoving passage having inlet opening me^ns disposed in the molten metal for receiving 
molten metal into the metal-moving paissage, the metal-moving passage having an 
outlet opening for discharging moltery metal received in the inlet opening means, the 
metal-moving passage having gasyinjection openings'^ upstream of the molten metal 
outlet opening; gas passage means for connecting a source of gas to the gas-injection 
openings in the form of a gas /et into the metal-moving passage such that the gas 
induces a flow of molten metal/from the molten metal inlet opening means toward the 
molten metal outlet opening. 




1 A metal treating apparatus as defined in Claim t3, in which the metal- 

2 moving passage is substantially horizontal and elongated, and the inlet-opening means 
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is at one end of the metal-moving passage and the outlet opening is at the opposite end 



4 of the metal-moving passage. 

1 ^ /l^. An apparatus as defined in Claim 1^, including a window in the metal- 

2 moving passage disposed laterally with respect to the path of motion of the gas moving 

3 through the metal-moving passage. 

S 

S )3 

pi An apparatus as defined in Claim \S, in which the metal inlet opening 

in 

=p2 means comprises an opening disposed coaxially with respect to the path of motion of 
the gas moving through the metal-moving passage. 



i4 )0 
1 iT. An apparatus as defined in Claim tS, in which the metal-moving passage 



032 has a divergent section between the ioLelopening means and the outlet opening. 



1 ie? An apparatus as defined in Claim >S, in which the outlet opening has a 

2 horizontally elongated elliptical cross section. 



1 1^ An apparatus as defined in Claim V3, in which the inlet opening means 

2 comprises a manifold having a plurality of gas injection nozzles. 
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1 C\ 20. An apparatus as defined in Claim 1^, in which the manifold has a plurality 

2 of legs disposed in the path of motion of the metal being received into the metal-moving 

3 passage, and the nozzle means are disposed in said legs to deliver the gas axially with 

4 respect to the metal-moving passage. 

1 ^ . A pump for moving a liquid comprising: 

2 a body having a liquid /niet port for receiving liquid from a liquid 
urce, and a liquid outlet port, and an internal liquid passage fluidly connecting the 

liquid inlet port and the liquid outlet port for passing liquid therethrough; 

the interna! passage having a tapered passage including one end 
Q& thereof defining said inlet port of a fi/st diameter, and an opposite end defining an outlet 

m 

4S7 port of a second greater diameter yJownstream of the iniet port; and 

a source of A gas, and gas jet means disposed in the tapered -wati- 

Q 

u9 to induce a flow of the liquid frjzlm the inlet port toward the outlet port. 

"Lx. 
s — 
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&J1 22. A pump as defined in claim 21, in which the gas is delivered at an acute 

2 angle with respect to the flow of the liquid. 



1 28- A pump as defined in claim 21 , in which the gas is introduced axially in the 

2 direction of gas flow, adjacent the inlet port to induce liquid flow through the inlet port 

3 toward the outlet port. 

1 24. A pump as defined in claim 21, in which the internal passage has a 

2 cylindrical cross-section. 



^5 



o^L 2^. A pump as defined in claim 21, In which the gas perte are below the outlet 

A 

2 opening. 

1 ^ A pump as defined in claim 2t, in which the liquid flows through the outlet 

2 opening along a generally vertical path of motion. 

1 Apparatus for introducing a gas into sr noving liquid comprising: 

2 a body having a liquid inl^ port for receiving liquid from a liquid 
ysource, and a liquid outlet port, and an int^nal liquid passage fluidly connecting the 

liquid inlet port and the liquid outlet port for passing liquid therethrough; 

m / 

=p5 the internal pass/ge having a tapered passage including one end 

""^6 thereof defining said inlet port of a/nrst diameter, and an opposite end defining an outlet 

27 port of a second lesser diameter downstream of the inlet port; and 

nJ8 a sourc^ of a gas, and gas jet means disposed in the internal 

U-J / 

G39 passage adjacent the inlef port to induce flow of the liquid from the inlet port toward the 

10 outlet port. // 

1 ^ Apparatus for introducing a gas into a moving liquid stream comprising: 

2 / ^ '^^^y means having a tapered internal passage, and an 

3 inlet and an outlet for passing a liquid through the tapered internal passage; 

4 la gas distribution means disposed in the body adjacent the 

5 tapered passage/ the gas distribution means having conduit means connected to a 
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6 source of a gas, and nozzle means dispos^^in the body for delivering the gas into the 



liquid to induce a flow of the liquid throLjgh said internal tapered passage. 

1 ^ 2^. Apparatus as defined in claim 26, in which the nozzle means are disposed 

2 in an annular array around the path of the moving liquid. 

1 y3&. Apparatus as defined in claim 28, in which the body means has a tapered 

2 inlet passage upstream of the gas distribution means. 
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' Apparatus as defined in claim 28, in which the body means has a tapered 
outlet passage downstream of the gas distribution means. 



'1 Apparatus as defined in claim 2^, in which the body means has an internal 

La passage having an inlet passage which converges toward the annular gas distribution 
fib means, and an outlet passage which diverges from the gas distribution means. 



1 Apparatus as defined in claim 2^, in which the internal passage is adapted 

2 to pass a liquid along a flow path along an axis of motion, and the gas distribution 

3 means includes nozzles disposed in an annular array around said fluid flow and 

4 disposed to deliver the gas at an angle a with respect to said axis of motion. 

1 Apparatus as defined in claim 2^3, in which a the angle between and the 

2 direction of gas flow and the direction of fluid flow is in accordance with the following 

3 relationship: 0° < a < 30°. 
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1 35. Apparatus as defined in claim 28, in wliich tine body means lias a 

2 divergent passage immediately downstream of the gas distribution means, the divergent 

3 passage having a frusto-conical wall formed with an angle a with respect to the 

4 direction of gas flow in accordance with the following relationship: 0° < a < 30°. 

1 ^ 3^ An apparatus as defined in claim 26, in which the apparatus is disposed to 

2 pass the fluid in a generally horizontal direction, and including an outlet duct connected 

3 downstream of the tapered passage, and the outlet duct has a generally S-shaped 

0 configuration so as to pass the gas from the pump upwardly and then in a generally 

I 

U horizontal direction. 



